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ABSTRACT : PURPOSE: To shorten the turn-off time, to widen the device operating frequency range, 
and to minimize the increase in ON resistance by a method wherein protons are so 
projected on the substrate surface opposite to the other mounted with a field effect 
transistor that they may land in the bipolar transistor region. 

CONSTITUTION: Incorporated into the surface 10a of a substrate 10 are a bipolar 
transistor collector layer 13, field effect transistor source layer 16, channel- forming layer 
14, gate oxide film 1 1 , and gate 12. Protons P first arrive at at the substrate 10 on its 
surface 10b so that they may not affect a field effect transistor. Deposited from the surface 
10b are a 400~500jxm-thick strongly p-type emitter region 1 , several pm-thick strongly 
n-type buffer layer 2, and 50-100jxm-thick high-resistance, weakly n-type base region 3. 
Protons are set to have a range of 400~500^im in silicon so that the proton irradiation 
range IR may terminate in a region, hatched in the figure, nearer to the emitter region 1 in 
the base region 3. 
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